I claim: 



1. A method for generating a library of 
bi-ligands , comprising 

(a) determining a common ligand to a conservec 
site in a receptor family; 

(b) attaching an expansion linker to said 
common ligand, wherein said expansion linker has 
sufficient length and orientation to direct a second 
ligand to a specificity site of a receptor in said 
receptor family, to form a module; and 

(c) generating a population of bi-ligands 
comprising a plurality of identical modules attached to 
variable second ligands . 

2. The method of claim 1, further comprising: 

(d) screening said population of bi-ligands 
for binding to a receptor in said receptor family; and 

(e) identifying a bi-ligand that binds to and 
has specificity for said receptor. 

3. The method of claim 1, wherein said 
population comprises three or more bi-ligands. 

4. The method of claim 3, wherein said 
population comprises five or more bi-ligands. 
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5. The method of claim 1, wherein said 
receptor is an enzyme selected from the group consisting 
of kinases, dehydrogenases, oxidoreductases , GTPases, 
carboxyl transferases, ^cyl transferases, decarboxylases, 
5 transaminases, racemases, methyl transferases, formyl 
transferases, and a-ketodecarboxylases . 



5. The method of claim 1, wherein said 
receptor family binds a cofactor selected from the group 
consisting of nicotinamide adenine dinucleotide, 
10 nicotinamide adenine dinucleotide phosphate, thiamine 
pyrophosphate, flavin adenine dinucleotide, flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydrof olate adenosine triphosphate, guanosine 
triphosphate and S-adenosyl methionine. 



15 7- The method of claim 1, wherein said 

expansion linker has approximate C2 symmetry. 

8. The method of claim 7, wherein said 
expansion linker has perfect C2 symmetry. 



A method for identifying a population of 
20 bi-ligands \o receptors in a receptor family, comprising 



(a) \determining a common ligand to a conserved 
ite in the receptor family; 



(b) attaching an expansion linker to said 
common ligand, wherein said expansion linker has 
25 sufficient length ancK or ientation to direct a second 
ligand to a specificitV site of a receptor in said 
receptor family, to f orrrk a module; and 




• 
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(c) y^enerating a population of bi-ligands, 
wherein said bA-ligand comprises said module and a second 
ligand linked/by said expansion linker. 

The method of claim 9, further comprising: 



(d) \ screening said population of bi-ligands 
for binding to \a receptor in said receptor family; 



(e) 

has specificil 



.fying a bi-ligand that binds to and 
;aid receptor; and 



(f) repenting steps (d) and (e) to identify a 
bi-ligand that binds^ to and has specificity for a second 
receptor in said recAptor family. 




The method of claim 9, wherein said 
receptor is\an enzyme selected from the group consisting 
of kinases, dehydrogenases, oxidoreductases , GTPases, 
carboxyl transferases, acyl transferases, decarboxylases, 
transaminases, Vacemases, methyl transferases, formyl 
transferases , ana a- ketode carboxylases . 

12. TheXmethod of claim 9, wherein said 
receptor family binids a cofactor selected from the group 
consisting of nicot iViamide adenine dinucleotide, 
nicotinamide adenine (dinucleotide phosphate, thiamine 
pyrophosphate, flavin Vdenine dinucleotide, flavin 
mononucleotide, pyridox\l phosphate, coenzyme A, 
tetrahydrof olate adenosine triphosphate, guanosine 
triphosphate and S-adenos5tl methionine. 



The method of claim 9, wherein said 



'"inl^jj^ansion linker has approximate C2 symmetry. 

\ 
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4-1 The method of claim 13, wherein said 
lin]^er has perfect C2 symmetry. 

1\5 . A method for identifying a bi-target 
ligand to a\ receptor, comprising 

identifying a first bi-ligand to a first 
receptor in ^ receptor family, wherein said bi-ligand 
comprises a clpmmon ligand to a conserved site in a 
receptor family and a first specificity ligand to said 
first receptoa 



(b) 

receptor in s 
comprises sa 
ligand to sajd si 




^ntif^^iJ^g a second bi-ligand to a second 
:eiJ>t02il\ltamily ,^ wherein said bi-ligand 
a second specificity 
lon<tH reqfeptor; and 



(c) \^5>^JcLerating a bi-target ligand comprising 
said common ligand, said first specificity ligand and 
said second specificity ligand, whereby said bi-target 
ligand can bind to \said first receptor and said second 
receptor , 



16. The ntethod of claim 15, wherein said 
receptor is an enzyme selected from the group consisting 
of kinases, dehydrogenases, oxidoreductases , GTPases, 
carboxyl transferases!, acyl transferases, decarboxylases, 
transaminases, racemases, methyl transferases, formyl 
transferases, and a-katodecarboxylases . 



17\. The method of claim 15, wherein said 
receptor family binds a cofactor selected from the group 
consisting on nicotinamide adenine dinucleotide , 
nicotinamide adenine dinucleotide phosphate, thiamine 
pyrophosphatel flavin adenine dinucleotide, flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydrof olavte adenosine triphosphate, guanosine 
triphosphate a^d S-adenosyl methionine. 

18. \rhe method of claim 15, wherein said 
expansion linket has approximate C2 symmetry. 



20. 


A 


and 


to 


ans 


Ion 


id ( 





19. The method of claim 18, wherein said 
expansion linker \ha^ per feet C2 symmetry. 

b/-ligands comprising a 
^erved site in a receptor family 
attached to said common ligand, 
sion linker has sufficient length and 
orientation to direct a second ligand to a specificity 
site of a receptor kn said receptor family to form a 
module; and a speci:^icity ligand attached to said 
expansion linker. 



21- The library of claim 20, wherein said 
population comprises \ three or more bi-ligands. 



22. The library of claim 20, wherein said 
population comprises fiive or more bi-ligands. 
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23 

receptor is a 



The library of claim 20, wherein said 
enzyme selected from the group consisting 
of kinases, dehydrogenases, oxidoreductases , GTPases, 
carboxyl transferases, acyl transferases, decarboxylases, 
transaminases, Iracemases, methyl transferases, formyl 
transferases, amd a-ketodecarboxylases . 



24. Tne library of claim 20, wherein said 
receptor family oinds a cofactor selected from the group 
consisting of nicptinamide adenine dinucleotide , 
nicotinamide adenine dinucleotide phosphate, thiamine 
pyrophosphate, flavin adenine dinucleotide, flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydro folate adenojsitXp triphosphate , guanos in e 
triphosphate anql S-%d^nos\l^l methionine. 



25. 

expansion linkerN 



!'he 3fi3_6^^ry of claim 23, wherein said 
approximate C2 symmetry . 



26. The Idlbrary of claim 25, wherein said 
expansion linker has perfect C2 symmetry. 

27. A population of two or more bi-ligands, 
comprising : 

(a) at least \one bi-ligand to a first receptor 
comprising a common ligWnd to a conserved site in a 
receptor family and a specificity ligand to a specificity 
site of said first receotor in said receptor family; and 



(b) at least one bi-ligand to a second receptor 
comprising said common lioand and a specificity ligand to 
a specificity site of sai^ second receptor in said 
receptor family. 



m 



10 



15 



m 



wherein sal 
are linked by 
and orientat 
specificity 



of claim 27 
from the gr 
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common ligand and said specificity ligand 
an expansion linker of sufficient length 
ion to direct said specificity ligand to a 
site of said receptor. 



The population of two or more bi-ligands 
wherein said receptor is an enzyme selected 
roKip consisting of kinases, dehydrogenases, 
oxidoreductakes , GTPases, carboxyl transferases, acyl 
transferases! decarboxylases , transaminases , racemases, 
methyl transferases, formyl transferases, and a- 
ketodecarboxy\Lases . 

29. I The population of two or more bi-ligands 
of claim 27, wherein said receptor family binds a 



cofactor selec 
nicotinamide 



Led fi 



in J 



20 



rom the group consisting of 

inucleotide, nicotinamide adenine 
amine pyrophosphate, flavin 
avin mononucleotide, pyridoxal 
tet rahydrof olate adenosine 
triphosphate, gu^nosine triphosphate and S-adenosyl 
methionine 



dinucleotide ph^ 
adenine dinu<:le 
phosphate, coe 



bhal 
Ide. 



nz^ 



30. Th^ population of two or more bi-ligands 
of claim 27, wherein said expansion linker has 
approximate C2 symmetry. 

31. The population of two or more bi-ligands 
25 of claim 30, wherei|[i said expansion linker has perfect C2 

symmetry . 



32 



A bi-target ligand, comprising; 



receptor 



(a) a common ligand to a conserved site in a 
family; \ 



(b) la first specificity ligand to a specificity 
site of a first receptor in said receptor family; and 

(c) a second specificity ligand to a 
specificity sit\e of a second receptor in said receptor 
family, 

wherein said common ligand and said specificity ligands 
are linked by an \expansion linker of sufficient length 
and in an orientation directing said first specificity 
ligand to said specificity site of said first receptor 
and said second specificity ligand to said specificity 
site of said Seconal receptor. 

33. The pi-target ligand of claim 32, wherein 
said receptor is anl^nzymE selected from the group 
consisting of kinaisQa| den^^^^^genases , oxidoreductases, 
GTPases, carboxyl trW|i^sv£jerases, acyl transferases, 
decarboxylases, trasO^aminases , racemases, methyl 
transferases, formyl \transferases, and a- 
ketodecarboxylases . 

34. The bi4target ligand of claim 32, wherein 
said receptor family blinds a cofactor selected from the 
group consisting of nicotinamide adenine dinucleotide, 
nicotinamide adenine dinucleotide phosphate, thiamine 
pyrophosphate, flavin apenine dinucleotide, flavin 
mononucleotide, pyridoxal phosphate, coenzyme A, 
tetrahydrof olate adenosiine triphosphate, guanosine 
triphosphate and S-adenosyl methionine. 



said 



35. 

expansion 



The bi-tarbet ligand of claim 32, wherein 
linker has \ approximate C2 symmetry. 



